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(54) PRODUCTION OF METAL OXIDE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To produce a metal oxide 
small in particle size, uniform, and low in amorphous 
component by supplying a metal halide-containing gas to 
a reaction zone so as to obtain turbulent flow, allowing 
the gas to contact water generated by the combustion 
reaction of the fuel gas supplied separately and 
oxygen-containing gas to be subjected to hydrolyzing 
reaction by heating at a specified temperature. 

SOLUTION: A soln. of the metal halide (titanium 
tetrachloride, silicon tetrachloride, or the like) is 
evaporated by heating to 160-400°C at an evaporator, 



and the obtained gaseous metal halide is mixed with an 
inert gas (nitrogen, or the like) in a mixing ratio (wt. 
ratio) of (0.5:1)-(5:1) and the mixture is supplied to 
the reaction zone at a speed of 30-300 m/sec in 
turbulent flow state or turbulent flow transition state. 
On the other hand, the water generated by the 
combustion reaction of the fuel gas (methane, ethane, or 
the like) supplied separately and the oxygen-containing 
gas is brought into contact with the gaseous metal 
halide at the reaction zone and hydrolyzed by heating at 
400-1 500°C to produce the metal oxide (titanium oxide 
or the like). 

COPYRIGHT: (C)2001,JPO 




(19)B*H#fFif (JP) 02) ^ ^ ij^ ^ ^ (A) (H)^fTtbH^raS^ 

#^§2001 -39704 
(P2001-39704A) 

(43)&0BB %£13^ 2/5138(2001. 2. 13) 



(51)IntCL 7 
CO 1 B 
CO 1 G 



BO 1 J 



13/24 
1/02 
23/00 
23/07 
35/02 



F I f-n-r(##) 

C 0 1 B 13/24 4 G 0 4 2 

C 0 1 G 1/02 4 G 0 4 7 

23/00 C 4 G 0 6 9 

23/07 

B 0 1 J 35/02 J 

m&m& »*«<D«13 OL (^ 9 M) 





ftK¥l 1-169452 


(71) ffi® A 


000000354 










<22)tf«B 


¥/£l l<p 6 n 16 B (1999. 6. 16) 




A»fifAEmSECCF«l-Te 3#15^ 






(71)ffiiaA 


000113355 


(31)«5fctfcfc®#^ 


ISKVIO- 196526 






(32)«5fcB 


¥fKl04p 6 n 25 B (1998. 6. 25) 




*Rl&*Rm*ifeKJl»r 2 TB 5#14*t 


(33)«5fe«±»a 


B* (J P) 




mm « 


(31)«$fc8fc£36#* 


&H¥1 1-148913 




B rtrff BT 1 #«J 5HC£fg*|c 


(32)«$fcB 


¥J*1 1^ 5 ^ 27 B (1999. 5. 27) 




5££ttB3Btf*tS£j?Tl*i 


(33)fi5fetfc£lBS 


B* (J P) 


(72)5Bf» 










Hfimra e mwEHW 1 sjssjsKfc 



















(54) ^JSIS^OKifi*^ 



(57) mm] 



-1- 




(2) 



fiK1--&7KtSfj!fe?*T4 0 0- 1 5 0 0"COia)ST**Da 

[»*«2] ±m^^y>im^mif7.i2 0-300 
m/»oaac-eKi©«u«iM-4 c t 4 HI* 

ti«yx*i 
JRRfk^oggji^&o 

[if 9 ] 7 ;w * 7v^7-f* 
ct^#®t1-^m*3i8 12*0 &w,mw> <r> mtn 

1 tm<om^m a 

m& -*j ucn'i^M.ycif 1 -20/9 

9-8 0 (**Jfc) T-*^C t^#^t-t-5»»*JSl 1 
E*0«jt*ffi. 50 



^^1f^2 001-39704 
2 

loooi] 

i t K «t •) , ? < #ft*tt iftfl-a*^ 

f«>»&\ 0. l//mJiTT-*S»JfO 

X^MtftJRIItJOfX < , aWtt*tt*OT, fi£3fc«fciMk 

S. ffi> dT-v^ffifk^^kti, -BHk?-?:-', = 

[0 0 0 2] 

S^li-eojfiiST-feJR^orvfk^^t^tW 

[0 0 0 3] #^BH3 6 -3 3 5 9#5r#U«i, Any 
•C^rfi? tiT. L ^®fk^T-P1±<7)»^A ? PP$iI $ 

§ *t « ?t * , mm- vm&xmm $ ti& xm s 

[0 0 0 4] !|f&BB3 1 -6 3 0 7-§-<&#(C(i, ^Hco 
ilfkt»kR*^-***^i:<7)?l-g-*-Xt, bT^14**^co^ 



-2- 




3 

[0 0 0 5] ttz, ^TK<Dt£ffii>>X$:tfK&i&'S>l<Z$> 
«fi«SJ±'£--f U tI*WU*flJ-Cli«: < . tr L^Wa*^ 

[0 0 0 6] 
[0 0 0 7] 

r vft»**#* *asMK.«u * t ^ 

4 J: -5 K Rift* Kfttt L- , 9llzim$tiZimirxkm 

400-1500 t;oiajST*n*sn*«-»$** - 1 £ 

[0 0 0 8] 

#^oMPt?«V'fyji'XSa} , ft3 o o oa±ic^4 



(3) 2001-39704 

ttsi-e* »j , assaaiKSs t <± - <*> w y ^xsw** 2 

3 0 0- 3 0 0 0 t^5ttit-*l, o *7t, Rlt-igili 
n Y > iVfoSm if 7. it ^ Mz. If SJS«TB5 U / <- ^ - 

ffi 1 60-40 oroi&Kutna&u 

Y>iYXl^m^tfr^\±. 1) aftO^JK/Nny>ft«j 

2) ^^«50^^nr>"fb%^!SiJ^<0^l&SIT-tjn^L, 
g||&$-ii-T#^<O^JR/Noy>fb%-i-*^i: L, 
tltz if 7. L •) "T 4 C t iz £ *) t#4 i t **T- § 

tear* *ffe» lt&jR'n n ^* > fbt/ t ^rStt*'^ o 
ft* n» tt?-w±o«^**iqi«i$ii*o 
n r vfb* * J: *» fav^ST-**xf b § s 

#**<D?!-S-Jtf±ii#o. 5:1-5:1 (Silt) r-* 

[0 0 0 9] *flWlciJV^Tffiv»t>*t4^JK/Nnrvfb 
*i:LT(±, Wt&itT?>, Gg*fifbW*. mtT)l>5. 

E^fb^ ? > $: m^r m>tizmtT 9 

[0 0 10] ?f>C, ^SE-t*&«BRft*«>WttS:3tR 
40 iJit \t&WM<F>^t£%&W^Y>\W)1f^ i k 1 
fkftUH*?-frfctt-^*«BMt!»i: LTf> iv>. 

Hk^wsiUtot >ttif*\z, Egigfb 

4 % ifx H X VP/ £ tz (i&fb 7 5 - A if 7s % il-g- 
ffiOi«v»tt«ffl#:ffl^JgKfbl»t LT\ ife*^MRiSK 

50 [0011] m^sKfb^f o^-fSfftijr/t/ni 



-3- 




5 

mzfc-f 4;t* s t-ii,o t * 5 - a oa^itfiD-t £ 

fi±H4:t#t^. ibib#(^ izatsf ^ ><r>tm 
iP7K^»B#(c r * $ - *> a £ t ^BKKft^ * 
> <o^ B a a ff^ r 1 9 - Hf a» e> frf- t i&m-t h itmtf 

*►>, *)4l!««tt«:»«iJ$Hlr*- afttil&jK 

it, 7JU5-^At^?>t<^j|&$Jti£l±W^t7 

iLtl-2 0/9 9-80 (*;Hfc) <D&<07W£L 

*fflv»4»^-tzJi, a#aa»ffctt + «>7>l'5-*Afc 

f?>-t(Otlitr-SU5~2 0/9 5-8 0 

Jt) Wl)»iLv>„ ?f>i:MfflftfflitL-C*l&IJIi 

(Oir^m. T)U$-VJ*t1-9>t<n1&.f8i.lfrC'mLX2 
-7/2-10/96-83 (*Mfc) j&«J:»»»iL 

[0012] *JK/Nnr>ftft^-*^tase««R, * 
tzu&mm&vm tz&xn tzsu^uazwurt & ztiz 
X *) , 'fkR-tzmmif* twm^if* t oattRl&U 

0-3 0 0 m/»-CRJ6«»z«»i-4 i t (c J: I) , &«p 

* ttaaaaJUHKa^a <b <6«f * 
[0 0 13] *<»»t\ &«/Nny>-ftt/^-**'^^giJ^ 

^-r^tmm^xumm^m^^x^ *%w<o 

x, ab^v^i^^^t, aaKJ: *)7K££j£;-f £ i><?> 

[0 0 14] *f&?§iliiV^T(±. afl-^XOaflfcUJ:* 

'X$k<7>Wt9Vi&, aa<fe> aaaaaaao^rft 

■etiv^, aa&ifcii, aaaaaaaw 
iu\ a***fctt, aau§««w*i:-r*ctuj: 
ilia oaa-ra^t, aia*a^ny>ft»* 
##xt«fj; MmufrfrmK 

t^o aaa*fc«\ aaaatt»afc«\ aa#* 

iftlOWK> ^XftjWft 2500-3500 



(4) W ! l$ii2 00 1 -3 9 7 0 4 

izKzxoizm&L, m&ffAtxizm&z-ittz-x&n 

* 8 - 1 1 m/#0*«-CRl£«Kflt|&1-* C t 

asu>, aaaaa^tetEBJ: »>av> 

4 0,* * - ** > I < •) , 

[0015] *f§^tciov^T, sm^wfyWin^if 
x , aa#* * «t owaa* ©Rj£*^©#M&ii , 

itVrSrt!#Z* 1 -2 0m/U»oa«"C, 2lf§^>/ 
X;uj: i>$«fflfci*affl*a;tofc«aa*:»"x* 1 - 1 

¥4***£0. 3-0. 6m/U»oaa-eSJ£«utt»L 

fc, 3i*lo/X*ii)«?ti4M*^t^it 
Kl&S*T^a+4*t, llfloyXjPitJft^ 

tt ^ ^js / n n y y iVfott if* t tmm l , mmaikfr 
;ko tf»^a* , raa±u »- * ntf , a x jsjs^— 

30 — ^--tnf^o 

[0 0 16] 21*BOyX*J:l|K«*tntftft 

a«ft»o#a, wtbfcBSih-f a- 1 

l&t^^tt, lMl : Bc r >^JS/NDy>'ft^**'xi: 
3 fi* 1 <n t <r> j x )\, i£2 x <o i ffi±-f & 

40 [0017] lfi^gcoy X)\,frh&M>>^Yy\Vfo'& 
Hif* taattss 4 fc i± , aataa** tiiiius 
&mzm&-rz>zti,zx ij, iiR^oMcJ:^* 
t 4 sie« rt t aa k rid l 

« s i±, aaaa^st 1 4 z, mmx * *nx4# u m a i* 

4v»*« x 3 0- 3 0 0 m/B^Kfl^t Lv>. tt*&iS 
a**±EaH i fjav^y X;P«f«-T-oiES^# < u 

*). aa«o»xttojft-c»sL<4<, i!tiv>tia 

50 ^<'t4^i6« 1 S L<&v> 0 llfgw/XW^fOR 



-4- 




7 

yX;u$fcygcopg£^{b£-£&.r£K.fc •)*!»?•*. 
[0018]' 31»lO/X**tft»tSift^O 
Rfctt^tf>tJM&»gEJ4«1|t 0 . 3-0. 6m/»kt4 
cort^t L< , -<0lSH<fc iJSvtM^^A'-t- 
y X;utti pftJSt? 4 g co 7 h $ 

«fc 4 § iB $ ft, **«£**ih ■? < 
44, jSftfl-*"^w«S«uJ:*jAc^#t«(i, Its 

[0019] A-&mm<nj X)v^hm^-rz>mn<r>%m 

m<r>mm-£&*'xii, 2 Hl'goyX^J: tiZ 
[0020] ?<b^ i»lE*n«dn*#»RJ£ 

14, ^coWSftiajgrt^ 0 0 < C*iJg-C&"£><OT\ 5 0 0- 

9 0 o < c<oje5iatc^4S^o^Kftfe*'t-^ri-&*" 

[0 0 2 1 ] i o t# f>tl4 tIBIftft 

(4, ^JS^Nnr>ft^**-x«:?esa-eH:i&ttJ^«i^i- 
^ i fc k j: 0 , ftmnfcfcmx-nmsmmm <44<o 

+&<r>4-z^m&*®.=f-i)mhtiz><, mux, *§&m-c 

ahtltzMt** ><0*&£\ ^OOftL+m* 0 . l^mfl 
Tv 9ft- 0 . 0 4 ^mWTtv^f&tS^-e, §e>K#M£ 

[0022] >k\z, *&wim\i~&^x®m-tz>o 

[0 0 2 3] &&,^uy>iW!)A (a) ^y^-Y^r-y 
-f (1) K<fcl5, 5eiKli:Sl*'7XS!I^A (2) 
U7^-Kti. £-^UlL-C^«^ny>fb^B (i) 
STOStttf* (b) £^#J!ra&L-t*&3£S&SB 

(6) £*£fiLTifil£3JA (2) U7^-Kt4. 

(b) *0W*U ^S^ny>-fb%-S-**-^(ii<0/FS 

^*-t-l±^R4lfI (3) X\ imWE<r>SX)V 
£*)&m"VY>'tt®$&1fX (c) Sr, 2Iflt4 

X)U): i) tti^iiWm-tliifA (d) , 
(f) *, 3ifl«3yX)PJ:5i«3!fX (e) 
t4„ «<>rtfflll<0 1 fiWBO yX;K0|*Ig(4 2 OmmT- 



(5) 2001-39704 

*•), ^SR£2-4mmjSlCi&c>T&^ny>-fb^ 
**#x*5«f^K*«lf|ll,fco £«>yX A- 
oy^ttt**^ * 3 0 - 3 0 0 m/8*5]l5«-caatt 

ttg, *fe»iaaa*tt»i:44J:9usiEart (4) 
(5) zm^xfrm, musi-tZo 

[0 0 2 4] 

[£%*i] %.izmmmz£ox*%:w>tzbiz*sLm-rz> 

70 [0 0 2 5] 1 

2 6 OrU*D«tUfc3H»8*U, U$iS.itT 9 > Z 9 5 0 g 

•ettftt, Eantf^v/if=i/io ($«Jt) co 

[0 0 2 6] f*lg2 Omm^colSITgcoyXACO^teJg 

>-£-*#*X £SL»fcycSUc&.5> <t 7 IC 4 0 m/^3St 

coy X;i/ l*)3000N'j7h jv/b#» 4fiWlcoyX 
20 ^iO 1 2 OOON'Jy h ^/^F-e-e-ti.-r^^L, 3 

iflcoyX^j: U7D/OJ3 8 0N>)7 

A) ft, ^cofc£<7)Rj£J&coia£f47 0 0-9 

0 ot-e*ofc„ 

[0 0 2 7] m.MM 2 

1 Stfg coy X;KO$fcS*$r 2 mm 16 0m/ 
&<Oj$JKT*Effl'fbf - ^ >"^***y. «raSfc«» t44io 

io KRjssftKW&Lrcj-m ftjfcfli 1 1 m c&ftx-mt 

(tt«-B) t#Jto -cot #ORj£J*05aft{47 

00-90 omo/;„ 

[0 0 2 8] Jt^00 1 
F*9S2 Omm^ 1 fi^gcoy X;u£-?-co£ S fflv^ 

i . 6 m/®<7>&mxmmtT 9 y^ify- tmrnvtm 
t * * i o u aea u «*& l , si&srt » * ^* 

*«1 fcraU^feft-CBIft^^v (Kfl-C) *»)to -co 
t § (OR^coiaJSJi 7 5 0- 9 5 omot 
40 [0 0 2 9] fF 11 1 

tRMA-cwit^wmzyv-y-y W2300 
»Ei*s:ib*®»it!»iW^e (**«^»f (ft) « * 

fflv^TSteLfCo S!l5eL^Jt*W**^^: (1) C-J; 

si: (1) d = 6/ (^x s) 

P=&Bt 3. 8 (g/cm 3 ) 

s=itmmm (m^/g) 

S/w, ^m H B B *73-^K?§»L, 7j-7t7tSSU-3 2 0 0 

50 a (BiJRflsBr (ft) m *fflv^rni^i4T iOi a 



-5- 



(6) 



TiBje Lfco £l±WffiCJ:l)«l iZTFrtttSkHmhtl * [0 0 3 0] 

tz 0 * mi) 



2001-39704 



10 







im/m 


(nf/8) 


&9m*m 

(nm) 


( -sr m 

Ti02%) 




A 


4 0 


4 3 


3 6. 7 


2. 3 


mm2 


B 


16 0 


4 9 


3 2.2 


3. 7 




C 


1 . 6 


3 2 


4 9. 4 


6. 3 



[ 0 0 3 1 J fFffl 2 
1**4 B , C g <£ imiRiBabK^-Rfkf - * > P - 2 5 

flH4rPfflL7to 7-fc h7*ft h 
GC-14AI (A»«f^9f «) * 

[0 0 3 2] 
[*2] 





5*£f 


T1C14 ifef&i&g 


(h r" 1 ) 




B 


16 0 


3.8 8 




C 


1 . 6 


1.07 


P-2 5 






1.0 1 



[0 0 3 3] Hife0O3 (T i/A 1 
3 0 0*C(C*D^L7tm%S{C, miM.itl-?>£ 8 1 6 

B#, t Lrlf?r 1 2 0 0 N 'J -7 h ^/R# 

4/1/4 9 ($»Jt) (7)E3^b^^>i:^tT^5- 

A*"X(i, J^fbT^5-^A 7 0 0 g£ 1. 3 U y h 

■*i* J <9V:-^--e#smPiaK* J l 3 OVtttZ X -5 
Uimtt L*tffc £-tir& £ t U i 19 #7t 0 
[0 0 3 4] 1*122 0mm 5^7)1 fi»§<7>yX;K05feS 
SB*2mm0 K&lK iO/ X)V^h±.%^<r>m&it^ 9 

y t m t r *> 5 - v a * ##-r & if x * aa*fcSB u 4 * 

i?C160 m/fJ^»S^jRfi:.£|*iKflW&U B*3£-£ 
t*'Xt LT^MJ: 2lf|(7)/X> < t 19 3 0 0 ON'J 
y hJW/B# v 4lf|(0/X;i-J: <9 1 2 0 ON'J 7 h ;u 
/B#-e^tt-r*t#t^L, 31fi<0/X*ii)Mt L 
T7'n/-?v=Sr 3 8 0 N 'J y Ml^/B#T-0tf£Lr, RlSS 
rtnaSttife*^* S*r Httfbf" * >RViaLitT 5 - 
■> A * Sn&SPTKfrjWJxlS $ -£ MT -7 < )V 9 - z m v» 



®tfb% (i**4D) *f#fc„ No, cofc#oKi£*ofi* 

(±7 0 0- 1 0 0 Ot-CJbofco SftftDO&lfctiT i / 
A 1 = 8 1 / 1 9 ;Ht) r% itmmmii 4 8 m 2 / 
g , 1ft AJgtt fr+ frfttf 8 2%, T ± 9 - 1 8 % 

r*o fc. 

[0 0 3 5] ^JfcflU (T i/A 1 36) 

Htt0l3 uij^r, EgiS-fb-^^ >i 901 g /n#, is 
-ftr ;w 5 - a if 7. i 9 n >; ? h ^/b#, >F?Srli t 

20 LtlfS: 1 2 0 0 N ') v h A-/B#Ttt*frU Eilfl:?- 
^ >/*SfbT^5-^A/M3!l= 1 2/1/1 3 3 (S 

»Jt) <7>m&\t?-9 > tiafbr^^*-^#i-**^*fi 
it l £ c: t mitres 3 1 PJEUcj&a l r 0 * > t 

c<ot #<os:iD*t<7)jaiS(± 700-100 otr-^o 

fc. KftEOlSliTi/Al = 9 3. 1/6. 9 

r% Jt*®SHi 4 5. 5mVg, tti»i±^f- 

;Hf^6 7%, T-t 9— tfff^jj* 3 3%r*>o7to 
[0 0 3 6] ffFfli 3 
i0 *JS«3, 4 r?#<b tLJtl^H-D, ES»l^BiU 
TtTIS@»2^-Kfb^^ V P - 2 5 (T'^ttU) 
^ TfEW&J&rs&SfcSrfpjiSc L> h 'J7tf - F7-f 

Kfl. 0 . 0 3 g 

'-ffiM>**7-7 4 y 1 . 2 g 

7-fc'J > 0 . 8 1 g 

xf7'i >m 0. 0 3 g 

#<b*tfc^)BiO?Kg3 0 0-5 5 0 nmiZiHizmm^L 

40 *frit±8m (»*uv-2 4oi, mmwtvmv) i- 

f^t7JKi'7A Ott^JRR^tt I* U V B 

it (3 0 0 nm) RZf U V A?S««« (3 5 0 nm) r 

0*n«ieKltt**!(5 < , 'Brtl*^ ( 5 5 0 n m) r*<DiS 

[0 0 3 7] 
[S3] 



-6- 




(7) 



#53 2 001-39704 



11 



12 





UX PC 

fit** 


S ifi * < % ) 


3 0 0 nm 


3 5 0 nm 


5 5 0 nm 


mm* 


D 


0. 2 7 


7. 2 0 


8 1. 2 8 




E 


1.06 


9.5 3 


8 1. 16 


P-2 5 




1.59 


10.31 


7 8. 0 1 



[0 0 3 8] ffFfiB4 



*b') 2 ) ] i**$4i:^Lt 0 I4i^ 



(U a, b) fcSRItl^W^oJfcfe (L\ a', ^Mtffitt^W 3 *ITV** C t o fc 0 

b») fcfeHif (Z - 1 0 0 1 DP, B$?|feli» [0 0 3 9] 

ft ( A E =y~ ( (L — L' ) 2 + (a-a') 2 + (b- * 







mum 


L 


a 


b 


AE 




D 


mm 


73.99 


-4.24 


-2.02 


5.9 0 


mm 


68.30 


-3.91 


-3.53 




E 


mm 


76.00 


-4.25 


-1.43 


5.2 1 


mm 


71.00 


-4.03 


-2.88 


P-2 5 




m&m 


75.66 


-4.08 


-0.14 


1 2. 2 1 


mm 


64.62 


-4.01 


-5.36 



to o 4 o] mmm5 (t i/s i m 

2 6 0tJU*nJ»Ljfc*3&8K» mMtrfs* 9 1 7 
g/B#, Httf 3 3 g/l$, ^flHt^t LX 
mmi 1 2 0 0 N'J y h ^/B#-ett^L, Wt&it^- ? > 

/wi&itr 4 m/mm= 1/0. 03/10 

[0 0 4 1] l*lS20mraji(01ifgWy' X;K7)« 

> t WZAVr * *SL*«IRU4 * <t o 

ui 6 Om/»oaflt-eKi&Srttc«»L, 

X t Lt^J21f g«0/X>i t) 3 0 0 0N'j7F 
;U/B#, 4ifgW/X^ < tl) 1 5 0 0 0N i ;7hV 

7"n^i>5:3 8 0N'J7 hV^tft^LT. EtfcMrt 
Ut&*& £ § -£ T Etg^b^ * > R VWiZit T 4 * «r 

(KttF) ffi> iOfcSORlEWOfiKtt? 0 

0- 1 0 0 OTCC&ofco SWFOil&J&tiT i/S i = 
9 6. 2/3. 8 (*^Jt) T\ Mtigli*7-/V&4 ( 2 
3. 5%, 7t^-W7 6. 5%T?*ofc„ 

[0 0 4 2] HttM6 (T i/S i $) 
**«5U*JV»-C, Wi&itJ-?>* 8 8 6 g/^ GJ 
M^^M6 4 g/B#, Ltt^t 1 2 



-f*/a*=i/o. 06/10 (s»Jt) <?>mmtJ- 
30 mswMij (Kfl-G) *»^o ft, cot*oRit.*oa 

JSli 7 0 0-100 ot-e*ofc, KfiGoasiiT 
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3 0 OrtCtn&Lfcj&f&SK, Wt&it?-? >£8 2 7 g 
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4 0. O 
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BC50C BD05A BD05B BD05C 
BD11C BD12C FA01 FB34 
FB40 FC02 



